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Further Studies on the Transplantation of Cancer. 
By 


Prof. Mataro Nagayo and Dr. Heinosuke Wago. 


(From the Pathological laboratory of the Institute for Infectious 
Diseases of the Tokyo Imperial University.) 


Although, hitherto, accumulated investigations have given 
the explanation that transplantable tumors in homogeneous can 
not be grafted in heterogeneous animals, due to the specificity 
of certain biological reactions of the different species of animals, 
we are not satisfied with regard to this explanation. 

We suppose, therefore, it is not impossible that some 
transplantable tumors can be transplanted, to some degree, in 
heterogeneous animals by means of some grafting methods. 

Thus, Ehrlich’s Zigzag-Transplantation between mice and 
rats, and Murphy’s and Kiyono’s experiments on the grafting 
of heterogeneous tumors in fowl’s eggs have thrown some light 
on this problem. 

For the purpose of successful tumor transplantation, it is 
necessary to keep in mind that there are two conditions, the 
character of the tumor and the culture media (animal body) 
have to be considered. 

As to the condition for the former, it must be that tumors 
possess a great proliferating power to the culture media, and 
for the latter the following factors against tumor tissue should 
be generally considered. 


1. Mechanism of the culture media. 
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2. Cell reactions (Existence or not of the confronting 
activity of wandering cells such as leucocytes, lymphocytes and 
histiocytes to the -grafted material). 

3. Will connective tissue cells be proliferated and the 
grafted material be enclosed by them or not. 

4. Existence or not of the destructive action of some 
local serum or tissue fluid against the grafted material, and its 
strength if it exists. 

5. Hardness or easiness for the communication of the 
nutrient fluid between the grafted tumor tissue and the local 
part of the culture media to come into being. 

6. The nutriment to be essential for the development of 
the grafted tumor, in blood or tissue fluid of the animals to be 
transplanted, whether it exists or not, or if it exists as to what 
amount. 

7. Nourishment of the animals to be transplanted. 

8. Relations of individual, sex and age. 

Thus, it seems to be difficult to have a complete set of 
conditions for the success of tumor transplantation, however, it 
can be influenced artificially to some degree. 

Then, we undertook further observations to solve this 


problem as shown in the following experiments. 


The First Experiment 


The transplantation of human cancer tissue 
into dogs and rabbits. r 
As it would be impossible to graft human cancer subcu- 


taneously into dogs and rabbits, we tried to inject some emul- 


— 10— 
| 
. 
— 


sion (in physiological salt solution) of the earlier stage of stomach 
cancer extirpated from three persons by an operation into the 
mesenteric vein of three each of those animals and allowed the 
cancer tissue to become embolised simultaneously in the liver, 
two weeks after the injection the animals were killed and then 
livers were examined histopathologically. 

In human bodies, it is well known that the development 
of the cancer tissue embolus in the instance of metastasis of 
cancer would be influenced by the nutrient substance of the 
culture media, i. e., the primary cancer of stomach or intestine 
shows frequently some metastasis in the liver, suggesting that 
the liver is a good culture media for the cancer cells. 

In this experiment, we observed some buildings of gelatinous 
cancer in two cases, while there was not found any cancerous 
cells in one case in both instances. The cancerous cells were 
connected with each other keeping their shapes in capillaries of 
acini, and many segmented nuclei of cells were found gathering 
at some parts. 

Most interesting pictures were that the cancerous cell 
nests formed many emboli in smaller branches of the portal 
veins in Glisson’s capsules, and these showed some traces of 
gelatinous cancer, or some pearly body-like buildings, as if in 
the cancroid, by metaplasia, and some parts in the periphery 
of the cancerous cell emboli showed an adhesion to the intima 
of portal veins and were enclosed by many lymphocytes, plasma 
cells and histiocytes. 

We suppose, however, these cancer cells would be absorbed 


in the long run by metaplasia or various kinds of degeneration. 
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In some pulmonary capillaries, we also found a few emboli 
of cancerous cells, but those were markedly degenerated and 


absorbing. 


The Second Experiment 


Might be mouse carcinoma transplanted into 

the glass-body of rat’s eye-ball? 

In 1913, C. A. Hegner (Miinch. Med. Wochenschr., No. 
49) succeeded in grafting some mouse sarcoma and carcinoma 
into the glass-bodies of rats’ eye-balls after Ruben’s (on rat’s 
sarcoma) and Happe’s (on rabbit’s carcinoma) experiments, who 
had succeeded in grafting with these into the glass-bodies of 
eye-balls of homogeneous animals. 

Moreover, he tried further to carry out the following ex- 
periment to confirm that fact, that is, he engaged to graft 
sarcoma or carcinoma of the mouse and human being into the 
glass-bodies of rats, guinea-pigs and rabbits, and reported that 
it only succeeded more or less in giving certain positive results 
in rats. 

If his results are true, it must be an attentive fact on 
tumor transplantation. 

We, therefore, initiated the following experiment inorder 
to prove his experiments. We have inoculated Bashford’s mouse 
carcinoma emulsion into the glass-bodies of eyes of 20 albino 
rats, and extirpated those eyes from 10 to 14 days after the 
inoculation, and examined them histopathologically. 

We repeated this experiment in the same manner twice, 


and observed the following three changes of the eye-ball, that is, 
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I. There was found some temporary inflammation and 
the transplanted tumor tissue was absorbed leaving a very small 
spot which showing grayish white in color in the glass-body. 

2. A supprative inflammation without any development 
of the grafted tumor tissue was found. | 

3. There was found some severe hemorrhage or hemorr- 
hagic supprative inflammation without any development of the 
grafted tumor tissue. 

Thus, we could not entirely succeed in demonstrating 


Hegner’s experiments. 


The Third Experiment 


Effects of the sera of certain animals, which 

are the same species produced the cancer 

transplanted into the different species, on the 

development of the transplanted cancer in the 
heterogeneous animals. 

(A) Transplantation of mouse carcinoma (Bashford) 
into albino-rats (Epimys norvegicus var. albus). 

In this experiment we have inoculated the mouse carcinoma 

into albino-rats which have been treated in the following two 
manners. 

(1) The transplantation of the mouse carcinoma 
into albino-rats treated with normal french 
mouse serum before the inoculation of the 
cancer tissue. 

For this experiment we employed twenty five albino-rats 


which were injected with normal french mouse serum subcuta- 
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neously two or three times at three days interval; the total 
amount of the serum given was I to 1.5 c.c. per head. At 
the seventh day after the last injection of the serum, the mouse 
carcinoma emulsion (in physiological salt solution) was given 
subcutaneously. Then, the cancer tissue inoculated showed posi- 
tive results in 60% cases at the end of the first week, 44% at 
the end of the second week and 32% at the end of the third 
week after the inoculation as shown in table No. I. 

(2) The transplantation of the mouse carcinoma 
into albino-rats treated with normal french mouse 
serum after the inoculation of the cancer tissue. 

Thirty-one albino-rats were used in this experiment, which 
were inoculated with the mouse carcinoma emulsion subcutaneously 
and at the same time some normal french mouse serum was 
given subcutaneously at the same place where the cancer tissue 
was inoculated, and the serum was repeatedly given once or 
twice at two days interval. The total amount of the serum 
given was 0.6 to 0.9 c.c. per head. 

Then, the cancer tissue inoculated showed positive results 
in 70.97% cases at the end of the first week, 51.61% at the 
end of the second week, 31.1% at the end of the third week 
and 7.14% at the end of the fifth week after the inoculation 
as shown in table No. 1. 

(3) Control experiment. 

Seventy-six normal albino-rats were inoculated with the 
same amount of the mouse carcinoma emulsion as in the former 
experiments, and it showed positive results in 21.1% cases at 


the end of the first week and 11.84% at the end of the second 
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week, but only 3.95% at the end of the third week after the 
inoculation as shown in table No. I. 

(B) Transplantation of albino-rat carcinoma (Flexner) 
into french mice (Mus musculus var. albus). 

This experiment was: carried out with the same manner 
as in the instance of A. 

(1) The transplantation of the albino-rat carcinoma 
into french mice treated with normal albino-rat 
serum before the inoculation of the cancer tissue. 

For this experiment we employed forty-eight french mice 
which were injected with normal albino-rat serum subcutaneously 
three times at three days interval; the total amount of the 
serum given was I to I.2c.c. per head. At the seventh day 
after the last injection of the serum, the rat carcinoma emulsion 
(in physiological salt solution) was given subcutaneously. 

Then, the cancer tissue inoculated showed positive results 
in 52.1% cases at the end of the first and second week respec- 
tively, 24.39% at the end of the third week and 2.44% at the 
end of the fifth week after the inoculation as shown in table 
No. 2. 

(2) The transplantation of the albino-rat carcinoma 
into french mice treated with normal albino- 
rat serum after the inoculation of the cancer 
tissue. 

Fifteen french mice were used in this experiment, which 

were inoculated with the albino-rat carcinoma emulsion subcuta- 
neously and at the same time some normal albino-rat serum 


was given subcutaneously at the same place where the cancer 
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tissue was inoculated, and the serum was again given at two 
or three days interval. The total amount of the serum given 
was 0.5 c.c. per head. f 

Then, the cancer tissue inoculated showed positive results 
in 80% cases at the end of the first week and 25% at the 
end of the second week after the inoculation, however, all mice 
experimented on, died in the course of the third week, for the 
resistance of the mice was markedly: weakened on account of 
the experiment which took place in the summer time. 

(3) Control experiment. 

Fifty-eight normal french mice were inoculated with the 
same amount of the albino-rat carcinoma emulsion as in the 
former experiments, and it showed positive results in 15.5% 
cases at the end of the first week and 12.3% at the end of 
the second week, but only 1.79% at the end of the third week. 

Considering the above results, the effects of sera for the 
transplantation of cancer seemed to be more favorable in the 
after-treatinent than in the pro-treatment by sera either in the 
instance of the transplantation of mouse carcinoma into albino- 
rats or albino-rat carcinoma into french mice, and these instances 
were also more favorable comparing with the control. 

In short, we believe that it is not impossible some trans- 
plantable tumors can be grafted, to some degree, in heteroge- 
neous animals by means of suitable grafting methods. 

In these experiments, we presume that there are few 
mistakes in our results, because we have judged those results 
by histopathological examination and also the control experi- 


ment was carried out at the same time with the main experi- 
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eneration of the cancer transplanted in the heterogeneous 
anim 


ment; however, we have not yet succeeded 
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9. Transplantation of human Cancer tissue into a dog. The tumor tissue 


Io. ditto; (By high power) 
11. ditto; The tumor tissue developed in the lung. 


tissue. 
(10 days after the inoculation) 


T.... Tumor; 


} ditto 


Tumor 


(13 days after 


T.... Tumor 


Fumor 


T....Tumor 


developed in the liver. 
(14 days after the inoculation) 


(14 days after the inoculation) 
T.... Tumor tissue. 


Explanation of figures. 


Transplantation of Bashford’s mouse Carcinoma into an albino-rat treated 
with normal french mouse serum before the inoculation of the cancer 


Transplantation of Bashford’s Mouse Carcinoma into an albino-rat treated 
with normal french mouse serum after the inoculation of the cancer tissue. 


(21 days after the inoculation) 


tissue. 


5 > Transplantation of Flexner’s rat Carcinoma into a french mouse treated 


with normal rat serum after the inoculation of the Cancer tissue. 


the inoculation) 
tissue. 


Transplantation of Flexner’s rat carcinoma into a normal french mouse 
(Control). 
(13 days after the inoculation), 


tissue grafted. 


Transplantation of Bashford’s mouse Carcinoma into a normal albino-rat 
(Control). 
(20 days after the inoculation) 


tissue grafted, which is showing the coagulation necrosis. 


tissue. 


I 
9 
| 
| 
4 : 
Fig 
Fi 
F 
Fig 
aq | 
= 4 
a 
; 
ae 
xX! 


Grafting results of Bashford’s mouse carcinoma and 


Flexner’s rat carcinoma through a year in Japan. 
(A relation between the grafting percen- 
tage and the seasons.) 


By 


H. Wago, M. D. 


(From the Pathological Laboratory of the Institute for Infectious 
Diseases of the Tokyo Imperial University) 


There is not found any detailed grafting result, concerning 
Bashford’s mouse carcinoma and Floxner’s rat carcinoma in 
Japan. 

I supposed, therefore, it is very necessary to report it for 
research workers interested in those tumors, so I have the graf- 
ting results of those through a year in Japan. 

It seems that there is a relation betweén the grafting 
results and the seasons. 

The experiments on the transplantation of these tumors, 
which are reported here, were carried out from March. 1920 
to May, 1921. 

Transplantation of Bashford’s mouse carcinoma. 

For this experiment, 500 French mice (Mus musculus var. 
albus) for 25 times grafting in piling up 16 generations of the 
tumors were employed during the year. 

The transplantation was carried out subcutaneously and 
the following grafting results were obtained. 

The generation of the tumor employed by me for the 
transplantation was No. 63/175 M (Bashford). 


er 
20 
= 


Month of Month of 

transplantation. Grafting results. transplantation. Grafting results. 
March, 1920 94,3% 6 Oct. 1920 78.9% 
April, „ 100.0% Nov, „ 80.0% 
May, ” 100.0% Dec., ” 90.0% 
June, „ 95.0% Jan., 1921 89.2% 
July, ” 68.3% ‘eb., ” 100.0% 
Aug (No. 
Sept., 84.69% 


Transplantation of Flexner's rat carcinoma. 

For this experiment, 150 Albino rats (Epimys norvegicus 
var. albus) for 15 times grafting in piling up 10 generations of 
the tumor were employed. 

The transplantation has also been done subcutaneously and 
the following grafting percentages were obtained. 

The generation of the tumor employed by me for the 


grafting was F. R. C., 76 A. 


Month of Month of 
transplantation. Grafting results. transplantation. Grafting results. 
May, 1920 100.0%(77 A) Dec., 1920 100.0% 
June). „ 100.0% | Jan., 1921 90.0% 
80.0% Heb; 3; 90.0% 
Aug... 90.0% March,. ,, 100.077 
Sept, 83.3% April. ,, 100.0% 
Chet. 80.024 100.0% (86 A.) 
90.0% 


Summarizing the above results, the grafting percentage of 
those tumors seems to have a relation to the seasons, that is, 
the experimental animals seem to be affected by the change 


the season, especially in summer, autumn and winter. 
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I suppose their death was caused from a temporary 
decrease of the resistance of those animals to the outside tem- 
perature, however, the grafting percentage was gradually raised 


as they adapted themselves to the temperature. 
(Authors abstract.) 


Uber das Darmcarcinom bei Schistosomiasis Japonica; 
zugleich eine genetische Beziehung zwischen seiner 


Entstehung und den Parasiteneiern. 


Von 
Dr. Yoshiaki Kazama. 
(Aus dem pathol. Institut d. medizin. Hochschule zu Niigata.) 


Während die krebsige Entartung der Harnblase bei Schi- 
stosomiasis haematobia Bilharzia, wobei die Würmer in den 
Venenplexus derselben leben und zahlreiche Eier an ihrer Wand 
abzulegen pflegen, von vielen Forschern (Kartulis, Symmerus, 
Gaebel, Ferguson, Bandi etc.) fest gestellt worden ist, fehlt es 
doch bei Schistosomiasis Japonica, wobei die Parasiten in Mesen- 
terialvenen wohnen und an der Darmwand seine Eier ablegen, 
eine zusammengefasste Untersuchung uber die genetische Bezie- 
hung zwischen den Parasiteneiern und der Entstehung des Darm- 
krebses, trotz bis jetzt wenige casuistische Mitteilungen von 
Kanamori, Endo und Fukushima vereinzelt vorlagen. 

Nun diese Lücke zu erfüllen, unternahm der Verf. eine 


genauere Untersuchung über dieses Verhältnis auf Hand von 


: 
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den neun im provinzialen Yamanashi-Hospital von Dr. Hata 
und Verfasser operierten Darmkrebsen, Außerdem wurden dabei 
die Befunde der experimentallen Darmveranderung insbesondere 
beziiglich Heterotopie des Darmepithels bei den natiirlich oder 
kiinstlich an dieser Krankheit erlittenen Tieren, Hund, Rind und 
Kaninchen, berücksichligt. Ferner hat Verfasser statislisch die 
Häufigkeit der Darmkrebsfälle im infizierten Gebiet von Yama- 
nashi-Ken in Acht genommen. Das Resultat dieser Untersuchun- 
gen ergab sich folgendermassen. 

I. Unter den Bewohnern in den von Schistosomiasis 
durchseuchten Gegenden trifft man nicht selten klinisch an Darm- 
carcinom und zwar mehr, als im nicht infizierten Gebiet. 

2. Die vom Verfasser untersuchten neun Darmcarcinome 
gehörten alles dem Adenocarcinom an. Ein Fall davon war 
sogar skirrhös verändert. Im Interstitium von jedem Fall fand 
man reichliche starke veraltete Parasiteneier, besonders an der 
Grenze vom carcinomatösen und intakten Gewebe angehäuft. 
Mehrmals wurden an dieser Stelle die Übergangsbilder der 
Darmdrüsenepithelien der Schleimhaut in die Geschwulstzellen 
beobachtet, indem die Drüsenschläuche verlängert und vergrößert 
wurden und eine adenomatöse Struktur erzeugten. Außerdem 
wurde die Heterotopie der Drüsenepithelien gefunden, welche 
sich allmählich in die Geschwulstzellen übergingen. Darum 
nimmt der Verfasser an daß bei diesen Geschwülsten die kreb- 
sige Entstehung einerseits von den heterotopischen Drüsenepithe- 
lien, anderseits von den adenomatös gewucherten Epithelien 
wach gerufen worden war. 


3. Bei den anderen Fällen kamen aber keine deutliche 
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Ubergangsbilder der Drüsenepithelien in die Geschwulstzellen 
zur Beobachtung. Da aber an der Grenge der Geschwulst mit 
gesunder Schleimhaut reichliche Parasiteneier beobachtet wurden, 
kann man auch hierbei hinrichtlich der Krebsentstehung die 
gleiche Annehme machen, wie bei den vorigen. 

4. Welche Rolle dabei die Parasiteneiern bei der Ent- 
wickelung der Geschwulst spielen, vermägen sie einerseits als 
Fremdokörper mechanische Reize auf das umgebende Rindege- 
webe, aber in den gelebten Perioden derselben ihre Stoffwechsel- 

produkte im Sinne von chemisch-toxischem Reize mit einwirkend, 
einüben Endgültig geraten die benachbarten Drüsenepithelien 
in den gereizten Zustand und gelangen mit der Zeit vom adeno- 


matösen Bilde zur adenocarcinomatösen Entartung: 
(Autorcferat.) 


Statistical Observations of Cancer. 
By 


Dr. T. Harada. 


(From the Pathological Laboratory of the Naval Medical Academy.) 

The author has been made some statistical observations 
of cancers which have been autopsied during ten years at the 
Naval Medical Academy in Tokyo, and he has drawn the follo- 
wing conclusions. 

I. The death-rate of cancers in Japan seems somewhat 


higher in comparing with that in Europe. 
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2. The outbreak of cancers seems higher in male than 
in female in Japan, while more in female in Europe. 

3. As to age, cancers seem, in general, to be outbroken 
frequently in from 51 to 60 years and the next in from 41 to 
50 years of Japanese. 

4. Japanese seems somewhat younger to show the out- 
break of cancers in comparing with European. 

5. It corresponds to many worker’s reports that the 
cancers of alimentary system develop more frequent in male, 
and those of genital organs in female. 

6. In those, stomach cancers showed the highest percen- 
tage of the occurence, and the next of those in liver, oesophagus, 
gall-bladder, pancreas and rectum. 

7. As to the locality of cancers, those of the stomach 
are frequently found at the pylorus, those of the oesophagus at 
its middle part, the intestinal cancers at the rectum, those of 
the liver at its right lobe and those of the pancreas at its head. 

8. Metastasis of stomach cancers is found frequently in 
the lymphatic glands of the periphery of the stomach, those of 
oesophagus and tongue in the cervical glands, those of liver in 
the liver itself and in the lungs, those of gall-bladder in the liver, 
those of lungs in the lungs themselves, those of pancreas in the 
liver, those of rectum, uterus and ovaries in the lymphatic 
glands of the retro-peritoneum, and those of mammary glands 
in the submaxillary glands. 

9. Cancers of mammary glands, tongue, ovaries and 
kidneys are liable to show some metastasis in lymphatic glands, 


and also those of mammary glands, lungs and gall-bladder 
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seem to show some metastasis frequently in various organs. 


10. Cancers developed in poor persons in Japan seem 


rarely to show some metastasis. 


(4dstracted by H. Wago.) 
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